Supplementary Experimental Procedures
. Schematic representation of Cre/loxP mediated gene transfer system of the C. glutamicum R genome. Sp r , Km r and Cm r indicate spectinomycin, kanamycin and chloramphenicol resistance genes, respectively.
The multiple-gene transfer system was employed ( Figure S2 ) [4] . With this technique a series of pCRB243-based plasmids (pCRB244 to pCRB252 in Table S1 ) bearing a short segment of SSI were used to insert the pyc gene into SSI region of the chromosome. To construct pCRB243 ( Figure S2 ), A DNA fragment containing the pyc gene and the native promoter was excised from pCRA717 [5] with XbaI and SphI and was subsequently inserted into the same restriction site of the E. coli vector pHSG298 (Takara Bio, Shiga, Japan) that cannot replicate in C. glutamicum, yielding pCRB241. The mutant lox66 site was synthesized with a pair of partly overlapping primers 1 and 2 and the resulting DNA fragment was inserted to the XbaI site of pCRB241 to yield pCRB242. To insert the mutant lox71 site to pCRB242, PCR was performed with two pairs of primers 3-4 and 5-6, and pCRB242 as template. The resultant amplicons were digested with XbaI and SpeI, and were subsequently ligated each other to yield pCRB243. Each SSI sequence was inserted in the SphI site of pCRB243.
The CRZ20 strain bearing additional 4 copies of pyc was constructed by using plasmids pCRB244, 245, 246, and 247 to integrate the pyc gene to the genome of the CRZ1 strain. Mutant cells with corresponding antibiotic resistance were selected and chromosomal modification was verified by PCR. The selected mutant strain was transformed with plasmid pCRA406 to delete the region between lox66 and lox71 sites by Cre recombinase. For construction of CRZ21 harboring additional 9 copies of pyc, pCRB248 to 252 were used in addition to the plasmids used to construct CRZ20. 
